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Introduction 
Background 
 Due to legislation such as the Individuals with Disabilities Education Act (IDEA) and No 
Child Left Behind (NCLB), students with disabilities are placed in the least restrictive 
environment, which encompasses the need for inclusion classes.  Inclusion classrooms struggle 
with many factors, such as building a positive relationship between co-teachers, collaborative 
planning time, lack of teacher preparation and the utilization of proper co-teaching models.  
There are five co-teaching models that teachers should follow in order to create the ideal 
inclusion class. 
Problem Statement 
There is a positive movement in public education systems towards inclusion classes in 
order to place special education students in the least restrictive environment.  However, the 
practices in most inclusion classrooms lack the necessary approaches to allow success and be 
fully inclusive.  If students are not provided with a learning environment that is supportive of 
their individual needs, they will struggle to succeed in their educational and professional lives.  
Rationale 
Students with disabilities are provided a free public education in the least restrictive 
environment due to legislation such as the IDEA.  These students need to be included in classes 
that are heterogeneous groupings of general and special education students in order for all 
students to develop social skills.  Inclusion classes allow social growth of both students with 
disabilities and general education students.  The benefits from inclusion are seen through 
students’ accumulation of skills and positive interactions with various individuals that have 
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different personalities and abilities.  The future and professional lives of students with special 
needs can also benefit from experiences in inclusion classrooms.   
It is necessary to have a well-functioning inclusion approach by teachers and educational 
leaders in order for all students to develop socially and academically.  However, many special 
educators fall into assisting the general educators in the inclusive classroom.  Many inclusion 
classrooms, especially at the secondary level, struggle to keep a balance of leadership between 
collaborative partners in inclusion settings, which may hinder the growth and achievement of 
students, especially students with disabilities. There are also many other challenges that teachers 
must overcome in order to provide the best education to their students.  The proper relationship 
must be built between collaborative partners in addition to the utilization of best practices. 
Research Questions 
1. What is an inclusion classroom?  
2. How is a partnership built between collaborative teachers? 
3. What are the challenges of inclusive classrooms?  
4. What are the co-teaching models? 
Literature Review 
 Many laws have been established to create an educational system that supports all 
students. The Education for All Handicapped Children Act of 1975 was reauthorized in 1990 as 
IDEA (Gordon, 2006; Mungai & Thornburg, 2002).  Legislation including NCLB created in 
2001 and the IDEA that was revised in 2004 support the goals of education and created 
classrooms with an increased population of disabled students in general education classes 
(Gordon, 2006; McCray & McHatton, 2011). Due to the IDEA, students with disabilities are 
afforded a free and appropriate public education (FAPE) where they each have an individualized 
CO-TEACHING INCLUSION CLASSROOM  
 
 
5
education plan (IEP) that caters to the students’ individualized needs (Conderman & Johnston-
Rodriguez, 2009; Gordon, 2006).  The IEP is reviewed at a minimum of once every three years, 
and documents each student’s performance, goals, goals achieved, services provided, length and 
location of services, and level of inclusion (Gordon, 2006).  IDEA also places students with 
disabilities in the least restrictive environment (LRE) (Gordon, 2006; Obiakor, Harris, Mutua, 
Rotatori, & Algozzine, 2012; Solis, Vaughn, Swanson, & Mcculley, 2012).  According to LRE 
standards, a special education student must be educated with students that do not have 
disabilities in every circumstance possible unless the student has a disability that cannot be 
supported in a general education classroom (Gordon, 2006; Obiakor et al., 2012).  The highly 
qualified teaching mandate requires all teachers that are instructing special education students to 
be highly qualified (Gordon, 2006; Sun, 2007).  It also requires special educators to be highly 
qualified in special education and their content area (Gordon, 2006; McCray & McHatton, 2011).  
It is necessary to have highly qualified teachers in order to educate students from an expert point 
of view and to have teachers holding a full understanding of the laws and regulations 
surrounding special education and accommodations.   
The least restrictive environment for students with disabilities varies according to 
individual needs.  Not all students have the same LRE, such as students with more severe 
disabilities (Gordon, 2006).  When a placement is chosen, multiple aspects should be considered, 
such as the quality of the necessary accommodations in a placement, as well as any negative 
impacts that may arise (Gordon, 2006).  The different placements are inclusion, resource, self-
contained, and alternative schools (Gordon, 2006; Obiakor et al., 2012).  Inclusion is the least 
restrictive placement where special education students are in a general education classroom 
while receiving their accommodations (Gordon, 2006; Obiakor et al., 2012).  Students that 
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receive resource services are pulled out of their general education classes (Daniel & King, 1997; 
Obiakor et al., 2012).  A self-contained placement has students stay in a special education 
environment for most of the school day (Gordon, 2006; Obiakor et al., 2012).  Students placed in 
an alternative setting have their needs met by means other than the public education system 
(Obiakor et al., 2012).   Alternative settings could be located at a special school, at home, or in a 
hospital (Gordon, 2006).  
Inclusion 
 Inclusion is defined as students with disabilities receiving either a portion or all of their 
education in general education settings based upon their individual and unique needs 
(Conderman & Johnston-Rodriguez, 2009; McCray & McHatton, 2011). General and special 
education teachers co-teach, which includes both teachers sharing responsibilities in making 
decisions concerning students’ accommodations, instruction, and assessments (Conderman & 
Johnston-Rodriguez, 2009; Nichols & Nichols, 2010).  This means that for every inclusion 
classroom, there are two teachers, one being the general education teacher, and the other being 
the special education teacher (McCray & McHatton, 2011; Solis et al., 2012).  Having two 
teachers in the classroom significantly lowers the teacher to student ratio (Forbes & Billet, 2012). 
The two teachers make a collaborative effort to educate both general and special education 
students in their classroom (McCray & McHatton, 2011, Solis et al., 2012).  When teachers 
implement inclusion successfully, there are positive outcomes for all students.  
 Studies have shown that special education students placed in inclusion classrooms 
improve academically and socially (Daniel & King, 1997; Forbes & Billet, 2012; Obiakor et al., 
2012).  A major goal of inclusion is to increase differentiated instruction and the amount of 
participation by students with disabilities in school (Cahill & Mitra, 2008; Nichols & Nichols, 
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2010).   Research shows that there is a significant and positive impact on the likelihood of 
students with disabilities becoming independent based on an increased amount of time spent in 
an inclusion environment (Gordon, 2006; Sun, 2007).  Also, Sun (2007) discusses the increase in 
student achievement in inclusion classes, which is tied to the goals set by teachers.  
Assigning Teachers 
In order to begin creating a functionally beneficial inclusive classroom, a collaborative 
pair of teachers must be carefully selected.  It is essential for the administration and department 
chairs to consider educators’ personalities and compatibilities before creating a team of teachers 
(Forbes & Billet, 2012; Linz, Heater, & Howard, 2008).  For example, teachers have different 
teaching philosophies, lesson planning strategies, and behavior goals, which must be taken into 
account during decisions that involve choosing team members (Forbes & Billet, 2012; 
Mastropieri et al., 2005).  It is also imperative that administrators allow their teachers time for 
collaborative planning (22, Mastropieri et al., 2005). The relationship built between co-teachers 
is critical to the success of an inclusion classroom.  
 There should be a team effort between educators to improve instruction and meet the 
needs of every student. When the co-teaching relationship is built properly upon trust and 
respect, the teachers are more capable of making all the necessary modifications together in 
order to meet every student’s unique needs (Forbes & Billet, 2012; Mastropieri et al., 2005).  
Essentially, both teachers in an inclusive classroom should be equals (Linz et al., 2008; Nichols 
& Nichols, 2010).  In this way, students will see that both teachers are competent and supportive 
of their learning.   
 In most inclusion classrooms the special educator and the general educator fall into 
specific roles. Most inclusion classrooms commonly follow the lead and support model, where 
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the general education teacher takes on the role of the content specialist and the special education 
teacher takes on the role of an assistant (Forbes & Billet, 2012; Mastropieri et al., 2005). It is 
very rare to see a special education teacher instructing the class as a whole (Mastropieri et al., 
2005).  Normally, the lead teacher is the content area teacher and the assisting teacher in the 
special education teacher (Mastropieri et al., 2005).  Sometimes special educators are not experts 
on the content and are learning with the students (Forbes & Billet, 2012; Mastropieri et al., 
2005).  The leading role falls to the content area teacher due to special education teachers lacking 
content area knowledge, which can effect co-teaching (Linz et al., 2008; Mastropieri et al., 
2005).  A study done by Goldstein in 2004 showed that special educators had low self-
confidence (Voltz & Collins, 2010). Also, some special educators admit that they rather assist 
than assume full responsibility of instruction (Mastropieri et al., 2005; Nichols & Nichols, 2010). 
If special educators are not comfortable with the content area, then they cannot handle full class 
instruction.  By having a constant lead and support divide between the two teachers, the equality 
of each teacher in the classroom is hindered.  In a study conducted by Mastropieri et al. (2005), a 
pair of middle school social studies teachers created increasing amount of tension that lead to 
confusion of students due to their discrepancies in instructions and behavior expectations.  The 
special education teacher expressed feelings of no control in the classroom; therefore, by having 
a lack of understanding between each other, the teachers concluded to divide the class into two 
groups and teach separately due to their differences in teaching styles, management strategies, 
and the allocation of time for co-planning (Mastropieri et al., 2005).   
 Time is always a major factor in education. Most collaborative classes struggle due to a 
lack of collaborative planning time (Cahill & Mitra, 2008; Gürür & Uzuner, 2010).  The problem 
of unavailable common planning time can be due to scheduling issues by the schools (Forbes & 
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Billet, 2012, Cahill & Mitra, 2008).  The time it takes to teach students the required curriculum 
in preparation for high stakes testing is another challenging factor.  
Due to the pressures of high stakes testing, students with disabilities are at a loss because 
of the pace teachers must instruct at in order to teach all the required material, which causes a 
decrease in differentiation (Mastropieri et al., 2005; Nichols & Nichols, 2010). In 2007, around 
14% of public school students had disabilities and around half of them spent 80% of their time in 
general education classrooms, which include many diverse learners—including gifted students 
(Voltz & Collins, 2010).  Teachers are still held to the same high standards, although the 
diversity of the student population continues to increase (Voltz & Collins, 2010).   
While trying to meet the demands of the standards, many teachers are not prepared to be 
fully responsible for such a growing amount of diversity in the classroom.  Many teacher 
preparation programs do not fully prepare teachers to take on inclusion classes due to all of the 
diverse needs of students (McCray & McHatton, 2011, Voltz & Collins, 2010).  In a survey 
conducted to measure professional development of school personnel that were implementing co-
teaching models, only 12.5% of the schools provided professional development for co-teaching, 
and only 33% of those schools stated that administrators were present (Nichols & Nichols, 
2010).  This shows that very few schools provide the necessary resources for their inclusion 
teachers.  In order to change teachers’ negative views of inclusion, more and better teacher 
preparation programs are necessary (Conderman & Johnston-Rodriguez, 2009).   The most 
important part of new teacher development is to have field experience, which allows for 
exposure to real life classroom situations to build connections to best practices learned in teacher 
preparation courses (Conderman & Johnston-Rodriguez, 2009; Mungai & Thornburg, 2002).  In 
order to successfully teach inclusion classes, collaborative teachers should use best practices. 
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Co-teaching Models 
Teams must choose a co-teaching model that best suits them, or they can use multiple 
models as necessary.  The five different co-teaching models include lead and support teaching, 
station teaching, parallel teaching, alternative teaching, and team teaching (Forbes & Billet, 
2012; Gürür & Uzuner, 2010).  The lead and support model is very popular and includes one 
lead teacher while the other teacher focuses on support (Forbes & Billet, 2012; Solis et al., 
2012). The supporting teacher may circulate the room to accommodate students and handle 
behavior problems (Forbes & Billet, 2012; Solis et al., 2012).  An example of the lead and 
support model would entail one teacher focusing on a math lesson while the other teacher assists 
students and giving extra support to students with disabilities as necessary (Cahill & Mitra, 
2008).  The lead and support model requires the least amount of collaborative planning (Embury 
& Kroeger, 2012; Gürür & Uzuner, 2010).  A variation of this model can also be one teacher 
instructing while the other observes in order to document necessary data (Embury & Kroeger, 
2012; Forbes & Billet, 2012).  While the lead and support model has a leading teacher in control 
and an assisting partner, station teaching divides the instructional responsibilities between the 
collaborative teachers.  
Station teaching is a model where the pair of teachers split up information and teach it 
separately to smaller groups (Forbes & Billet, 2012; Cahill & Mitra, 2008). This model may also 
follow a slightly different set up, with an alternation of two groups being instructed and 
additional groups working independently for set periods of time (Embury & Kroeger, 2012; 
Obiakor et al., 2012).  For example, station teaching can be created for a language and literacy 
lesson by having students rotate between one teacher at a language station and the other teacher 
at a written expression station (Cahill & Mitra, 2008).  Station teaching allows two teachers to 
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instruct different parts of a lesson, while parallel teaching allows teachers to instruct the same 
lesson.  
Another co-teaching model is parallel teaching where educators divide the class into two 
heterogeneous groups, and each teacher instructs the same lesson in order to teach in smaller 
groups (Forbes & Billet, 2012; Obiakor et al., 2012; Solis et al., 2012). Special education 
students should never be singled out or grouped homogenously (Gürür & Uzuner, 2010; Obiakor 
et al., 2012). To use the parallel teaching model, both collaborative teachers plan a lesson 
together and each teacher instructs a portion of the students at the same time (Cahill & Mitra, 
2008; Embury & Kroeger, 2012).  Parallel teaching mainly divides the class of students in half.  
Alternative teaching includes a class divided into one large group and one smaller group 
in order to accommodate all students (Embury & Kroeger, 2012; Forbes & Billet, 2012). Another 
example using alternative teaching is one teacher provides additional support by pre-teaching 
and reviewing while the other teacher focuses on teaching the main part of the lesson (Embury & 
Kroeger, 2012; Obiakor et al., 2012).  This model may also be used for enrichment activities and 
measuring student performance (Embury & Kroeger, 2012).  An example of alternative teaching 
in a science classroom is demonstrated when one teacher pre-teaches vocabulary words to 
students with disabilities and the other teacher focuses on teaching the lesson to the rest of the 
class (Cahill & Mitra, 2008). Alternative teaching allows for additional support by the special 
education teacher in a smaller group from the class as a whole. 
The last co-teaching model is team teaching.  Team teaching is utilized when two 
teachers instruct the same material simultaneously where there is no apparent difference between 
the knowledge and title of either teacher (Forbes & Billet, 2012; Obiakor et al., 2012).  Visually, 
this co-teaching model may appear as two teachers tossing a marker back and forth re-explaining 
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topics that are presented (Fink, 2004). Another approach using this model is to have one teacher 
modeling a strategy such as note taking while the other teacher discusses a topic (Embury & 
Kroeger, 2012).  It is essential that teachers have a foundation of knowledge concerning co-
teaching styles so that they can build up their own techniques.   
Conclusion 
 All students deserve a structured education by prepared teachers or pairs of teachers in 
the least constrictive environments in order for students to achieve their maximum potential 
educationally, socially, and professionally.  Students with special needs must be accommodated, 
and students in inclusion classes will only benefit from this environment if it is set up and 
performs in a functional manner.  Teachers must follow the co-teaching models and learn how to 
differentiate instruction with their collaborative partners in order to utilize all the models as 
necessary depending on each lesson.  It is essential that teachers strive to always make 
improvements on their instructional practices and cater to every student’s unique needs.  
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Topic:  The Scientific Method 
 
Goals (SOL):   
 
BIO.1 
The student will demonstrate an understanding of scientific reasoning, logic, and the nature of 
science by planning and conducting investigations in which 
k. differentiation is made between a scientific hypothesis, theory, and law. 
 
Materials: 
 The Scientific Method handout 
 
Lesson: 
 
 Present background information on the scientific method while having students fill out 
The Scientific Method handout.  Information should define each of the stages 
(observation, question, hypothesis, experiment, and conclusion), while also 
differentiating between natural laws and theories.  Have students come up with a possible 
experiment to give examples that they may add to their notes on the handout.   
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Topic:  Photosynthesis and Cellular Respiration  
 
Goals (SOL):   
 
BIO.2 
The student will investigate and understand the chemical and biochemical principles essential for 
life. Key concepts include 
d. the capture, storage, transformation, and flow of energy through the processes of 
photosynthesis and respiration. 
 
Materials: 
 Mitochondrion diagram 
 Mitochondrion diagram key 
 Cellular Respiration diagram 
 Chloroplast diagram 
 Chloroplast diagram key 
 Photosynthesis diagram 
 
Lesson: 
 
 Use the mitochondrion and chloroplast diagrams to help explain the processes of cellular 
respiration and photosynthesis while teaching the structure and function of these 
organelles.  
 The Cellular Respiration diagram simplifies the process of cellular respiration by using 
shapes and colors.  Refer back to the mitochondrion diagram as necessary.  
 The Photosynthesis diagram simplifies the process of photosynthesis by using known and 
basic shapes.  Refer back to the chloroplast diagram as necessary.  
 As an extension, have students draw out the processes of both cellular respiration and 
photosynthesis.  This will allow for the realization that these processes are coupled.  Point 
out to students that the products of one process are the reactants of the other.  Have 
students draw the coupling by combining the diagrams on a separate sheet of paper.  
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Topic:  Cell Structure and Function 
 
Goals (SOL):   
 
BIO.3 
The student will investigate and understand relationships between cell structure and function. 
Key concepts include 
b. characteristics of prokaryotic and eukaryotic cells. 
 
Materials: 
 Venn diagram of prokaryotic and eukaryotic cells 
 Venn diagram of prokaryotic and eukaryotic cells key 
 Diagram of a bacterium 
 Diagram of a bacterium key 
 Diagram of an animal cell 
 Diagram of an animal cell key 
 Diagram of a plant cell 
 Diagram of a plant cell key 
 Organelles chart 
 
Lesson: 
 
 Use the venn diagram to have students differentiate between prokaryotic and eukaryotic 
characteristics.   
 The diagrams of the bacterium, animal cell, and plant cell will help students visualize the 
structures and organelles of each cell.  Then, as you go over the organelles, have students 
fill in the Organelles chart.  The diagram of each organelle matches the animal and plant 
cell diagrams.  It includes the nucleus, mitochondrion, chloroplast, golgi apparatus, 
smooth endoplasmic reticulum, round endoplasmic reticulum, ribosome, microtubules, 
lysosome, centriole, vacuole, and peroxisome.  This chart allows for students to 
document the organelles in an organized manner including where they are located (what 
type of cell) and the function of each organelle.  
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Topic:  Viruses 
 
Goals (SOL):   
 
BIO.4 
The student will investigate and understand life functions of Archaea, Bacteria and Eukarya. Key 
concepts include  
e. how viruses compare with organisms. 
 
Materials: 
 Viruses diagram 
 Bacteriophage diagram 
 Bacteriophage diagram key 
 Tobacco Mosaic Virus diagram 
 Tobacco Mosaic Virus diagram key 
 Influenza Virus diagram 
 Influenza Virus diagram key 
 
Lesson: 
 
 Use the virus diagrams to learn the different structures of viruses and discuss the 
classification of viruses based on shape.   
 When comparing viruses to other organisms, compare and contrast the characteristics of 
life between viruses and all other organisms that are considered alive.  Have students 
discuss whether viruses are living or non-living based on the characteristics of life.   
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Topic:  Mitosis 
 
Goals (SOL):   
 
BIO.5 
The student will investigate and understand common mechanisms of inheritance and protein 
synthesis. Key concepts include 
a. cell growth and division. 
 
Materials: 
 Interphase diagram 
 Early prophase diagram 
 Late prophase diagram 
 Metaphase diagram 
 Anaphase diagram 
 Early telophase diagram 
 Late telophase diagram 
 
Lesson: 
 
 Use the diagrams to help students chart through the stages of mitosis.  Have students 
mark on the print out of the pictures, or on their own diagrams, the key steps of cellular 
growth and describe what is happening in each phase.   
 Extend the lesson by having students create their own drawn flip book of the stages of 
mitosis with a diagram of the stage and a description underneath each drawing.  An 
alternative can be to have students create 3-D models of cellular division while 
referencing the included diagrams.  
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Topic:  Classification 
 
Goals (SOL):   
 
BIO.6 
The student will investigate and understand bases for modern classification systems. Key 
concepts include 
e. systems of classification that are adaptable to new scientific discoveries. 
 
Materials: 
 Classification System diagram 
 
Lesson: 
 
 Use the classifications system diagram to show students that each taxonomic category 
encompasses the prior category.  Have students list other organisms that fall into the 
same domain, kingdom, phylum, class, order, family, and genus as Homo sapiens by 
writing them in the open spaces of each category.  
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Topic:  Evolution 
 
Goals (SOL):   
 
BIO.7 
The student will investigate and understand how populations change through time. Key concepts 
include 
c. how natural selection leads to adaptations. 
 
Materials: 
 Technological Evolution of Cell Phones chart 
 Technological Evolution of Word Processors chart 
 Natural Selection and Adaptations flow chart diagram 
 
Lesson: 
 
 Start by asking students if they can think of anything that has changed over time.  Ask 
students what has changed in their lifetime. If necessary lead the conversation to the 
changes in technology.  Show students the Technological Evolution of Cell Phones, or 
give each student/student group a copy.  Have students fill out advantages and 
disadvantages of each model of cell phone. Also, discuss what could be added to the 
chart, such as the very first cell phone and much older models.   
 Repeat with Word Processors chart.  
 Stress the importance of always finishing antibiotic prescriptions unless otherwise 
directed by the doctor to reduce “superbugs”.  Discuss the evolution of bacteria and how 
antibiotic resistance occurs.  
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Topic:  Ecology 
 
Goals (SOL):   
 
BIO.8 
The student will investigate and understand dynamic equilibria within populations, communities, 
and ecosystems. Key concepts include 
b. nutrient cycling with energy flow through ecosystems. 
 
Materials: 
 Food Web – Energy Flow Through an Ecosystem diagram 
 Energy Pyramid diagram 
 Food Web Construction handout  
 
Lesson: 
 
 Discuss energy flow through the ecosystem by using the Food Web—Energy Flow 
Through an Ecosystem diagram.  Stress the importance that the arrows follow the path of 
energy.  For example, if a deer eats the grass, this means the deer consumes energy from 
the grass.   
 Use the Energy Pyramid diagram to explain that the most energy is at the producer level.  
This means that there must be more producers than consumers.   
 Have students construct their own food web using the Food Web Construction handout.   
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Biology Standards are taken from the Virginia Department of Education’s Website 
http://www.doe.virginia.gov.  
 
